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ARE SUBTERRANEAN GASES CAUSE OF PANAMA CANAL SLIDES?
Former United States Senator Thomas Kearns of Utah Advances New

Theory of Cause of the Trouble on the Isthmus and Backs It Up
With Facts From Thirty Years Experience in Mining

Former Senator Thomas Kearns of Utah recently visited the
Paaama Canal in company with his engineer by invitation of a high
Government vllicial. On his return he was requested unofficially to
pat into writing his conclusions as to the cause of the slides

it (he canal. His statement of the situation is given herewith.

Br THOMAS KEARNS,
Fernerty Unites! Statu Senator Hln nn1. Contractor1!! Hill (which were
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,NE of the Important question '

yJ If not the moit Important, In
the mind of the American

peeple y ' "Will the great water-wa- y,

the Isthmian canal, prove a sue-ct- m

or I It a failure?" It means
writhing to us, not only from a

commercial standpointbut from a prot-

ective standpoint, for It makes It
patdble for I'ncle Sam's (treat fleet

te pass from the waters of the o

Into the 1'aclrlc,. upon a few
hours' notice and so saves the ex-

pense of maintaining; two treat fleets
instead of one.

On account of 'the unfortunnte pre-
set conditions In Kurope and the nt

demand of the majority of
Americans for preparedness, many of
eur people are asking: "Are we going
to.be able to keep the great Isthmian
cBal open or will It continue to fill

up?" There are grave reasons for
Vlng this nue&ilon. for since It was

flrt opened to navigation on Augut
14, 19H, It has been closed and out
of commission 'virtually two-thir- of
th time.

Many great minds nre asklnK the
question. "If this canal condition con-

tinue?, should we abandon It alto-ifth-

and construct a sea lex el canal
it Nicaragua?" To my mind this
nould not help the situation. If slml-li- r

conditions are eni.iuntercd In Nica-

ragua at ea level, we should have
there a harder problem to solv thai'
th present. Vnnatna. lock canal. There
would not be the same opportunity to
remove the caue. In my opinion the
problem can be solved: the cr.nl Will

he a success nnd the movements of
the earth that are at present fi'llng
up the Culebra cut can be overcome

After cloje personal Investigation
snd careful study. In company with
my engineer, who has leen In my em-

ploy for twenty-si- year.' and who has
solved many similar problems, though
smaller, of course, I nm fully con-

vinced that subterranean gases com-

ing from below nre causing the trouble
not soft material underlying the s,

nor the weight of th banks, as
If maintained by mn?t of the eminent
engineers and critic who have von.
tured to she their opinion.

Recently tJovernor flenrge W. f5o-tha- ls

of the Panama Canal r.oii" was
quoted as sajiiig that work had begun'
on the removal of from six to eight
million 'cubic yards of rock nnd earth
from the banks of the great '

Culebra
tut. Tills work is now well under'
v,iy and close to un million cubic

,in!s per month are being removed.
At till rate the work should be com- - '

1'ltted some time in the fall. j

The purpose oT the icmovnl of this
Immense amount of ni.it rial from the
hanks of the great, cut Is to cause a I

definite and complete testation of the
innllns, slides that have so

should

One

oaum potent another opening
enable through

canal follow course
1111 I'reni--up

elose s.'OO.Onn.non.
working surface

filled
phyry,

ensineer matter. sections
where

engineers isthmui of Panama
the of.""' I'aeltle (jrear. Alm-'H- t .v

engineers are fa-- I Idea

the I waterway I'an-wit- h

yards every looked
inrntmneij are removed from nanus

the weight the ijuestlon
mI. t little,

any difference In filling
Culebra cut from the lsittom,
venture the prediction now that after
th banks aie lowered
mo;im of mentioned

removed the have
llr.l'lied their work have been
taken from tho there be a
"petition of the filling

within ninety days.
Ijiinds of eruptive

begin appear above surf-
ace water, Just as they

when they closed
canal some monthslt im a minute that

1 m correct in this prediction. What
to be done? canal,

hleh Involved
which means ao much not

lily Amerlran people
wnvenlenc. world, be aband-
oned aa Surely it would

m that greatest engineers that
America would have

their talents In efforts
? h

'My have failed In their theory.
In my humble Judgment,

W0"11 be so serioua
""KM fear. is a fact

engineers have accepted
'"fory the, earth's "sliding

h weight" the canal
Proceeding in accordance with

n" until time
cubic, been re-"-

banks to
the weight been

he useless to 'auggest
remedy. estimates were
shout February of this year

Vi work "hould be well toward
mpleiion ftoher 1. 1 sincerely
PT thai engineers correct In

ni theory that problem
t

Of

canal re- -
"pen after that date....,. i.tifc ' I"1""11eeeluln ....... ll.i . i.- " "'iiuiinni II

present difficulty,
? two hlfheat twinu wlthls

of movement known us (told

nel was cut through) develop
a movement the

to dllllculty
then

thl

1

a thorough
a

the tl.oicei,
million .'be

to be moved.
iniunf. nrACAnimy judgment,

servatlon VikS' with
,ro"1thofie now lmmnw

not any
movements nw bankgi

within
nea nnrV. engineer, call attention

my
caused by

formed In
which, permitted to

through certain channels or breaks In
the earth, carry with them eruptive
material, sometimes for long dis-

tance, to the place the least resist-
ance.

conclusion on some-
what peculiar personal experiences
with similar movements
tered In mining operations my

tu

disapproval
constnu'tlnr;

Jole

surface,

the

York

benrath

the beneath
channel Panama

private
prosecuted their work

failures than
there now are.
that first

spent
of formation, depth

below-- the channel, same

water filling
amid

The
rock

there
mud soft

rock
this

irv.nl causes Into
greater part

tfst. trouble. Their for
would reduce nelnlnTi,.r. tvnnltl mud, that doivn bank:.'", fit"1''--

ome untilnrnv

of up i

of Is

of

1

Isait , ... ... .m' "i willi . . . . 7 ',... .. is ?ut on"
nf

i i. .. . . ,. .. k,. . . . . . ,, ,,. n nv t n a

I

nowc.er, n ou-- 1 . " renose ' Is reached.
nature rock hv', "

,Mhc ' "' wparticular hills, they : . . I nm rmni'lnr nn
such trouble from ' wnditiMuntim curt f . -

k f h
ail p

" jn ,upporl of
a space of about 2.800 th theory

half a mile, belief ' 111)11 ra n gases
that Is

subterranean gases
earth when escape

n
of

based

eatth

iVa.afty.tlfr

It

degree causing trouble,
be determined a

short of
coming

a practical geologist, a
break In

greatest disturbance visible,
croalng

care- -

forming

beneath

resting

i

disturbance occurred

trouble,
a

alldea
However,

the
movement stopped

because movementfully Culebra
gas, fu'ebra.

and , i.,l m cn Hi.
opinion not formed all from Ihere relieved of Its eruptions

Is moHly practice I mulatlng gas pressure, which Sjppose a a
Are confined forcing Its It Is flooding bathroom.

subterranean channels . great eruptive material water which water
thruugh of resistance, namely, pipe ! connected point be- -

cut produced earth yond o scvirod, water
which caused such Culebra ihe point

In my Judgment A trained, exr.erlen-e- d practical break main to
It i possible to dls- - mining engineer, encountered tile oatii.iw.n not
turbance gas , such difficulties the water

ifS2aWUK ciHBS.f

aYamS5M
1 BP 'tHH snows t'ie barr'er the canal.

ill mi unit i i i niT mr--i ;zn:

the troublesome islands pressure from below raises Occasionally these
rise twelve feet night.

intrfeied oiieratlon of the " r nraiii tnr ror.fj r in .inn so able to follow me roci; repaired, but that the wafr ha
as to growing doubt t'"' prfs-tir- e a' sluns so meaning to and

fsr tu ni In v ' stlc.it. has gone eve. which to It is
th real efflclencv of which fr",n knowledcn I ran gather to this established gjs

cm (Jovernment. ' 1,1 r ,l,' tJi.venimeiii nor
1l.1v. In own linverrmrnt thought It course of I

methnil of for Milu.""r11' v 1,1 " '" detern Ine establish break
of the problem n" K through the Is would He other

approval every ' v is cunstrui'tetl eruptive material or thie
studied ' v too ago other for comparison,

and the fervently "aloo the 1'n country eruptions , tap house is or out
tifpe tii are " '"'' nnd

the risk
eminent modhtely of ft

millBr itli comlltlons, disagree Isthmus of
believe that, when was conceived. Since time

1 cht ruble- - material ,
generation has Into

mo
taken off

will make but If

I

so and
dirt above has

'fen and dredges

cut will
from bot-

tom sides
mud and rock will

Kin
of

so effectively
the ago.

suppose

! Muat tho
much labor ex-

pense and
to tbe but to the

the
useless?

has produced
their

,0P
will

situa-'Jj- 0.

not an
that the

rtny the
of by Its

are

such
"W.OOrt yards have'

and
has taken off,

" any
"r Those,

"Me 1

by
are

will
'ineii (hat the

tnaln

Coio-m- lltlu us niiiimthat null
but
Um

area

toInto
the
many

yardr

encoun

there.

experience.

.i- ---

yei .,

all

Is

Is

't

fault.

to

aiHW
I

Arrows show upward
GASES MUD AND ROCKS fROM

THROUGH FAULT CROSS-
ING CANAL

feasibility of a canal nt I'anaun,
from to Goethals no or.e
made a .comprehensive of for-
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Uaited StaUa deUrmlnlnf

character of or rock
of the Canal.

If corporations or Individuals
In manner

there would be
Personally, think

the million dollnrs should
have tuon on

the nt least to
of 500 feet

rising

that
is

the-- either
canal,

to mark the n.inn of the to
undertaking, and firmly that "ml thu" Produces

In lesser av remedy this
canal ttucMni nave

additional cubic th i'ni.i,r 'ti,i ""'i' nlnunt water level for
bar im "anzle of

from
nnd the of "'ginin will nm

tiiose points. The
feet, or the to

firm and are!.,.
In trouble

My

and

to a
This should within

space nay, the of
the year.

To treat
the formation at place

of the is
canal Itself almost at rlRht

ancles. This break should be

and
and Islands

stream.

The of
and side of

on soft of

believe of

the fact that
where

were theri
thus

strong
proper

been found. there
the that

the

tested followed nlmo-- .
imeiy located its source, which escaping easily
be some six miles awav. nn't. niher ulnim mi,l

cause
It based on and broken water pipe In

there gases way and carrying with house thr
In that have main, with the
burst earth's crust to the place least nt ume

waves Into the bottom of canal the the the
have havoc at that cut, wm of

point canal? and In and ic.i.--e flow
trace this zone of who has x.i.l mean
then to tap on smaller in p.pe has

across

in ii

ten or over

with he neen
canal rel"'4" that with larger

trained would him Hoee
of fault that

to
iirpsent

Drilling bottom causes
this would and rock

char- - fact this remedy of eour
1,r ,nr crust with por- - finding way

Uire lia.s of nearly soft clay, place gases escape,
who luiH more thin years fiimllar to that found Again, water
American people rlliiib( range of the of thin in your broken

that correct.
At of (fff.it

who
acro.--s

those "'"2 that
million of

the of the
and

and

the
and

to the

then
bo and

of

the

alldes and that

It

Into and
this

as the

cut down

ould

and
may

.""B,

the

add

this

1

This to

Of

OR

but
Balboa ever

test
the

or shaft

the that

to
the first that or

doe Is learn
is

the
know the soil

that may the
cost nnd also must

that has firm
or to

rest. Vet
and more

the
the

Um

soli
the

more

test

the
first canal

m,i

nnd large

time, first

the

the

had

and had begun
at may

Ave

and

nnd leak

mud
that

l!de

who

feet

the

kind are not uncommon. Drilling, 1 "f your bathroom and
believe, also would determine whether .V,M unable locate where
or not there along the

us the moment that
my correct, Is not

to suppose that If gas was

DYKE

to the to
1

It would seem not
to
slides at this point were

not In by
sympathetic seismic disturbances, due
wholly to he.
neuth the of the this

thoe came
of the canal shook great

stone It
Into but the ,

of the wm due te th earth

In the bottom the canal
to the surface of the
the, canal

theory the
the through which i

the canal is cut a substratum
and earth. weight

earth on
the layer
mud, ooze the

the
ii similar degree. ,,,p

the"'
distance

the

about
the

the
the at a In the canal

a amaller
the down and
wm no repetition of the
constituting presumption
the cure for the

is
ground
reason smaller
was the at

and
The nt

or rn
theory. constantly

Is now
Tr

quantities of the
tho nt the

Culebra the at hniice
nt the

In the the
In

the a scale, that the

of in Gaillard
islands

the
a In point. th" found

011 which
the the plane the beneath the

the the canal
believe,

the th" the in, the tlie
tlon nnd In ome

the in-- and for
the In the

mount.

the
the

the
the

iU

the

the

for

the
one

the

the
the

accu- -

the

know the bed

the

bis

prospective
did

the

certainty.

commission in

gas fault.
Let admit

Judgment It un-

reasonable

BELOW

unwritten,

possibility.

etruKKlIng
altogether

reality eurtli

of

canal

point

banks cut

for conclusion

along the

snt,oi!

about

main water pipe enters lawn

.
I ' . I , . !

lM. ' - fk,

Mtkk.;'. Gaillard Culebra. lookine Contractor's' Hill.
'

P'cture

TiB

PRESSURE
CARRYING

f IB'T :L Zmkl WSmaaWr'l 'A
and material tu rii-- r . iiaaraawmdwi'aaaaaWL-yiaamim'-'Wffrta- . ' .4aaummisi

are to the
was

for
Is

your

of of and
suggesting so-call- be found action

of subterranean
You get a pall and to dip Ciov eminent electric hunches to inves- - ' timity of many long years of

water out of tub to keep tigate eviry inch of the I'ulehra cut experience and they too, In
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to dtp as long as the water fi"'c! granted every privilege and practical fellow somo knowledge along
runs, if you cannot locate the feeder every convenience to make Inves- - tl oso lues.
or connection to your main you must fixation and any Infor- - My experience with gases covers
go to reservoir and there shut off motion or suggestions that might tend thivtj jeais In mine and

main. JVhen ti.e reservoir over- - 1,1 solv problem which In cans- - work In every from
flows, change course of water 'he unfortunate conditions at the ' geiict.il of largo productive
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took one of Hie foitinost geolug.sts
ill this mint ry In their in inw sug.ite
lie informed me that 11 was the meat
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this p a tii j rj or ii.iii'e in, u Unit
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,

or ttaihvte, appealing in it, and the
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aminos mi ,1 battlefield. Little, thin
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because four live, of the men were
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realized that tlie air waa not fresh, but
tliey thought that tbe gas had come
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there a few hours before.
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been a drift there would be by finding
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splinters and In the cracks and
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they were before the ground was
fit st openfd

I am working a shaft known as the
Halifax-- at Tonopah, New It la now
1,700 feet deep. There Is en section
about 300 feet thick In that shaft
aliut 700 feet below the surface that
has to be retlmbered and eased off on
account of the peculiar formation It

parses through rock Is moving
nil tho time. There nre numerous
places that I personally came In con-

tact with In Kureka. I'ark City. Ton-
opah nnd other mining camps where
this sanm condition exists and it
Impossible keep nti opening or pas-

sageway clear unless you are continu-
ously working at It

My first trip to the isthmian canal
was nNiut February in 1!H. They
were then operating tlie great dredges
in the Culebra cut. Seeing the dirt
and msterlal coming up from beneath
th water and observing the character

J of the rock. It occurred to me that tliey
to., had miii In contact with subter-
ranean troubles and dlfhVuit!e, and T

got ome of the rock and had it
1 then put my engineer to

work, going l'ark 'ltv and different
points where we had those troubles
with eruptive rock. Illling In with un-

limited material and th ga.es suffo-

cating the miners.
After my eperience with the gases

and the drift tilling In for great dis-

tances 1 began to doubt the theory
of the geologist wln had informed me
that the pressure was in the rock Itself

that it was a swelling material,
through the weight of water pressure,
that was causing this trouble. We
took scks of this material from tlie
places that we knew were continuously
moving, also the places that had been
lllled up. We kiln dried and roasted
,t and pressed it In squares, put It Into
glass cases and turned water back on
it under pressure until wo were fully
convinced that the theory was wrons.
There was no expansion In the rock
w liatever.

When it was kiln dried and roasted
and water put onto It It did not
even expand enough to break tlie
glass.

We also analyzed these rocks,
we did the rock fiom the Culebra rut.
We found tlie ingredients about the
same. These mi jit I vo. or moving,
tucks sei tii 1.1 come fi um the same
s.nirie. from the same cause and are
made up of the same material.

Stop and think what causes tlie
shocks ami tremois which occur every
lew weeks- - what shook down San
1'iancisco nnd what cnused cracks In
tln earth close to Santa Itosa, fifty
miles away, where gas discharged
days from openings COO feet Ions,
whei there was never an opening
before?

These and many other comparlfon
In .1 tl I'oiiu.llion belwieit the two ,,.,,,,1,1 .,,,,,1 to eonvimo auv thinking
ritptlvc hi c.iks. or veins. ,, (1,.lt t c'entral Amerlrn !
Tlie tunnel tin wen. winking ill Mil, una, wlllill Is more subject

wis about ihe bv seven feci. The ,0, and tri'iiioi.s than any other
fm iimtlon was h.,rd. siliclntis lime-- 1 pm t of Amtrlca. there li some rea- -
stotie wiin small spuks of punitory, nm In the theoiy that I have ad- -
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Should time irov that lids tTieory

has meill vvnithy of consldeialion .imi
there Is nnvtli'im I can do those In,
charge have but to command ine, M

Intel ost In i'i's is merely patriotic,
Willi sincei ' giind wi.-hc- s for the stie-- 1

ss of tiie .eihinmn canal. 1 have
v. 'in-- , ii ,;,,.( sm, e tiie v nierlca n

html that was' ausing tlie llipiuiig off Hum i oiueiii sn ulcil ,iv. tHT.iii ther?of
of the ,u k In Ihe f,,ie nf ihe drift ftotu Tramo I had tlie honor of sit- -
Tney diili-- d on sonic twelve feci t.iu: .11 the of the I'nlted States
further timl tho drill passed Int.. soft as a member from ihe State of l.'tah,
material When tliey did u tcrrinY I favored the building of Um great
pressure of gas came out of thu drill enterprise when thr purchase
openings, j made.


